The presence of cover crops in vineyards may decrease the availability of nitrogen (N) derived from fertilizer to grapevines. The present study aimed to evaluate the recovery of urea-15 N and growth of young grapevines with and without natural vegetation in plant rows. The study was conducted in southern Brazil on one-year-old Chardonnay grapevines grown in soils with and without cover crops. The grapevines were subjected to the application of 40 kg N ha -1 in the form of urea-15 N at 3% 15 N atom excess. Dry matter yield, total N and fertilizer N were assessed in grapevines and soil layers. A small amount of N that is applied during the growing season of the grapevines is readily assimilated by the plants. The maintenance of cover crops in young vineyards may favor the maintenance of higher levels of N in the subsurface layers of the soil, contributing to the nutrition of the grapevines in the following growth cycles. The presence of cover crops reduced the importance of nitrogen fertilization in the growth cycle of grapevines because a large part of N absorbed by grapevines was derived from other sources. Nitrogen derived from the fertilizer applied to the soil in the presence or absence of cover crops was mainly concentrated in the newly-formed vegetative grapevine organs (leaves and shoots).
Introduction
The presence of spontaneous or implanted cover crops in vineyards may contribute to the increase of soil organic matter, soil aggregate stability and soil microbial activity, when managed by mowing. Growing plants and residues deposited on the soil surface contribute to the dissipation of kinetic energy of raindrops and the reduction of soil particle breakdown by water erosion, also promoting nutrient release in soil (Brunetto et al., 2011; Brunetto et al., 2014; Rumpel et al., 2015) . Cover crops in the grapevine planting rows are sometimes desiccated with post-emergent herbicides (Giese et al., 2014) to avoid their competition for water and nutri- for grapevine uptake (Pérez-Álvarez et al., 2015) . If this happens, less transport and accumulation of N in annual organs of grapevines is expected (Glad et al., 1994) . With the elimination of cover crops in the planting rows of young grapevines by desiccation, a higher concentration of NO 3 -N derived from urea is expected in soil, thus promoting greater N recovery by young plants. However, when NO 3 --N is not absorbed by the grapevines, it may be lost by leaching, especially in soils with sandy texture, in particular when associated with a high volume of rainfall (Brunetto et al., 2006a, b; Barlow et al., 2009; Lorensini et al., 2012) .
The

15
N isotope has been used as a tracer in studies of plant N recovery and accumulation in plant organs (Menino et al., 2007; Neto et al., 2008; Brunetto et al., 2014) , because it enables an accurate tracking of the amount of fertilizer N absorbed and its fractionation in plant organs. Intercropping vineyards with cover crops has been used but information on its potential competition is scarce. The present study aimed to evaluate the recovery of N derived from urea-15 N applied to the soil by young grapevines, in the presence or absence of cover crops in the planting rows under irrigation system.
Material and Methods
Description of the experiment
The experiment was conducted from July 2011 to July 2012 in a vineyard located in the city of Santana do Livramento, located in the Campanha Gaúcha region of the state of Rio Grande do Sul, southern Brazil (Latitude 30° 49'7.82"S; longitude 55° 27'2.65"W).
The climate is humid subtropical (Cfa) according to
Köppen classification (Köppen and Geiger, 1928 In the first half of October 2011, the treatments were defined as follows: 1) grapevines were planted in rows with natural intercropping residues, and 2) grapevines were planted under herbicide application (cover crops were eradicated by desiccation using glyphosate, a non-residual systemic herbicide, and residues were removed from the soil surface). In the desiccation treatment, the herbicide was applied twice during the experimental period, at a distance of 50 cm from each side of grapevines, using 3 L ha 
Plant and soil sampling and analysis
Young shoots and leaves (limbo and petiole) were The nitrogen derived from fertilizer (%Ndff) was calculated using equations 2 and 3, respectively:
(2)
Statistical treatment of the data
The data was subjected to analysis of variance, and when this analysis indicated statistically significant treatment effects, it was subjected to the Scott-Knott's means comparison test (p < 0.05) (Ferreira 2011 ).
Results
3.1.
N distribution in the Chardonnay grapevine
The highest dry matter (DM) yield and total N accumulated in sampled shoots (mg plant -1 ) was observed in grapevines grown in the soil with crop residues (Table 3) . However, the highest atom % 15 N excess and %Ndff were observed in shoots of grapevines planted in soil without plant residues (desiccated plants). Results obtained in July 2012, nine months after N application showed a different response to treatments (Table 4) . We observed significant reduction in the DM yield of sampled grapevine organs (except leaves) and their fertilizer N recovery (Table 4 ). The amount of Ndff (g plant -1 DM) in grapevine shoots, trunk and roots in covered rows was reduced by 24%, 36% and 38%, respectively, which is significantly lower than the accumulated Ndff in grapevines grown in the desiccated area. At this growth phase, leaves and shoots of grapevines grown with and without cover crops had higher percentages of atom 15 N excess and Ndff in relation to the trunk and roots (Table 4) .
Grapevines showed %Ndff lower than 7.0% in each organ, either in the presence or absence of cover crops in the planting rows, indicating that more than 93% of N in each plant organ was derived from sources other than the fertilizer N applied in the season (Table 4) .
15 N distribution in the soil
The highest atom % 15 N excess and %Ndff in soil with and without cover crops was observed in the uppermost soil layer (depth of 0-5 cm) compared with deeper layers, and the values did not vary with the treatments (Table 5) . From 5-10 cm to deeper soil layers, the %Ndff decreased for both treatments, but was significantly higher in the presence of natural vegetation.
Discussion
The highest dry matter yield and N accumulation in grapevines grown in the soil with crop residues proves that for early grapevine growth, i.e., five months after N excess and Ndff in leaves and shoots of grapevines could be due to the N mobilization to the meristhematic plant organs, followed by rapid cell division (Conradie 1990; Brunetto et al., 2006a, b) . Thus, leaves and shoots act as N drain during the vegetative growth of young grapevines (Zapata et al., 2004) , as observed by Menino et al. (2007) and Neto et al. (2008) , both in Portugal, for young non-bearing orange trees (Citrus sinensis L.) and deciduous fruit trees (Pyrus communis L), respectively. Table 4 . Dry matter, total N, atom % 15 N excess and N derived from fertilizer (Ndff) in Chardonnay grapevine organs sampled in July 2012, nine months after transplanting.
ns, * = F values non-significant (p>0.05) and significant (p<0.05), respectively; mean ± standard errors.
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